The purpose of this research is to explore some challenges that hospital disaster managers face in dealing with natural disaster events. In such events, it is crucial that hospitals remain safe and functional during and after the disaster; thus, hospitals at all levels need to plan for natural disasters and be aware of the requirement to remain in an operational condition both during and after any event. Evidence from around the world suggests that the malfunctioning of hospitals during a disaster have extensive impacts on both inbound and outbound patients; as such, disaster preparedness is a significant concern for hospital disaster managers. Hospital disaster management is important because of the critical services that healthcare facilities provide for injured people and existing patients. Therefore, developing a good management system for natural disaster events can help to ensure better efficiency and economy in the use of facilities and human resources within hospitals. Although appropriate disaster management can mitigate the impact of natural disasters in hospitals, there are some barriers that can prevent the effective management of these facilities in such events. For this study, secondary information was retrieved from the Internet and via academic database on sudden-onset natural disasters, and it was found that the: awareness, knowledge, disaster preparedness of hospital staff; allocation of building codes, and the relocation of buildings to higher levels, need be improved. Also, equipping health care facilities at the time of natural disaster events is important. To manage the challenges facing hospital disaster managers, a national strategy for the disaster management planning for hospitals is required.
INTRODUCTION
The impact of a disaster can seriously disrupt or destroy the functioning of a community or a society, and involve widespread human, material, economic or environmental losses, which exceed the ability of the affected community or society to cope using its own resources [1] . Although often caused by nature, disasters can have human origins [2] ; they can happen abruptly and be classified as dangerous and calamitous, which can thus overwhelm and disrupt essential infrastructures. From a different perspective, a disaster can also be described, for instance, on a household scale, where such an event can cause major sickness and social calamity, or an essential economic catastrophe. At the level of community impact, a disaster can manifest as a fire, flood, earthquake, the demolition of buildings, or as displacement through conflict. When it happens, particularly across a local district or city, a large number of the population can be affected [3] . Biswas and Choudhuri [4] define a natural disaster as the outcome when people are affected by natural hazards. In fact, they believe that, with a lack of proper emergency management, human vulnerability can be increased at such times, and that these events can also have an impact on the environment and on financial resources. Catastrophic and calamitous incidents that result from natural resources form a part of the natural disasters group, which includes tornadoes, eruptions, earthquakes, and floods [4] . Indeed, Shaluf [5] states that, due to their severity and unpredictability, natural disasters are often called, 'Acts of God'. As communities worldwide face an increasing frequency and variety of disaster, there is an urgent need to mitigate the risk from these events [6] . Therefore, in this context, disaster management is significant as it can reduce the negative impacts; such efforts aim to avoid or mitigate potential losses, appropriate assistance for the victims of a disaster, and deliver an effective and quick recovery. However, disaster management becomes even more important when considering the mitigation of risk in relation to natural disasters. Sabharwal and Swarup [7] define disaster management as, 'activities taken by the organisation in regarding unexpected incidents, which are adversely affecting people or resources and threatening the continued operation of the organization'. As such, the focus of most researchers in this field has been on the analysis of disaster management and relatively little attention has been paid to disaster prevention [8] . To better appreciate the significance of disaster management, it is important to understand the procedures required; Orlando, Danna, Giarratano, Prepas, and Johnson [9] state that the disaster management process includes four main phases, which are mitigation, preparedness, response, and recovery, and these should all be considered in an event. Indeed, disaster management processes may present several challenges that are overwhelming and complex, where additional actions in each step are required to mitigate the impact of the disaster [10] . Nevertheless, they argue that this four-stage process should be followed, and such an experience also used to assist in preparing for future events. Disaster management becomes even more critical for hospitals as the health sector has historically been particularly vulnerable to disaster. Health facilities at all levels deserve special attention in the case of natural disasters, as they are expected to continue patient treatment as well as care for those injured by the event [11] . For example, during the Bam earthquake (2003) , almost all of the hospital buildings were damaged and there was chaos in relation to its operational capacities [12] . Furthermore, in order to continue providing a health service during the disaster, a large number of patients were relocated from the hospital to shelters during the earthquake, and some medicines and medical equipment also had to be moved [13] ; this also caused severe disruption to the organisation. At any given time, hospitals have a population of patients, staff, visitors, and transient patients, but in a disaster event, the number may rapidly and substantially increase. The security and safety of all patients and occupants must be secured whilst staff continue to provide ongoing treatments and support services [14] . Hospitals are expected to be ready to play an essential role in reducing death and injury, and hospital readiness has been defined as the ability to effectively maintain hospital operations, sustain a medically safe environment, and adequately address the increased and potentially unexpected medical needs of the affected population [15] . Nevertheless, managing hospitals during a disaster presents particular challenges when there is a lack of proper disaster management planning before an event. Thus, this study focuses on the importance of hospitals in natural disaster events, and explores some challenges facing Iranian hospital disaster managers in natural disaster events. This paper is structured as follows: firstly, the concept of disaster, and the importance of disaster management in hospitals are reviewed. Secondly, some key challenges for hospital disaster management will be discussed, and finally, the paper provides a discussion that focuses on those challenges of disaster managers in hospitals, and identifies some improvement that can be considered in the light of some past disasters and their impacts on hospitals.
2 LITERATURE REVIEW 2.1 Importance of hospitals in natural disaster events A hospital has been defined by PAHO [16] as a hotel, laboratory, office building and warehouse, and their importance is apparent in their function in providing critical services to patients at any time. In disaster events it is crucial that hospitals remain safe and functional during and after incidents. When facing disaster, health facilities at all levels deserve special attention, in that they must continue to provide patient treatment for those staying in their facilities whilst also treat persons injured by the event [17] . It is also important that their promotion and prevention programs are not suspended, such as prenatal care and haemodialysis, which places further strain on the organisation. Thus, to ensure the continuity of services in the face of natural disaster, a hospital must implement formal plans to deal with such eventualities. Furthermore, the construction plan of the building and its equipment must also remain in serviceable conditions. Many hospital authorities already recognise these requirements, which is why they have drawn up plans for dealing with disasters, and developed strategies to understand and mitigate these risk by using specially designed construction plans [18] . However, hospitals still need to incorporate prevention in such plans, in order to strengthen the impact of the committee's hospital disaster risk management system. Hence, it is crucial to formalise these considerations in the design and construction of buildings in order to provide security and better preserve certain critical areas of the hospital, such as the emergency department, intensive care units, diagnostic facilities, operating rooms, pharmacy, food and medicine stores, and services for registration and booking. Therefore, when planning a hospital, the architectural and structural designs should address safety specifications, not only in relation to aspects of the natural physical phenomena that can affect hospitals but also with regard to the social, economic and human needs [19] . Medical facilities are one of the most critical services in any region; however, the size and the priority of health equipment usage in a disaster event can be challenging to manage. The typical hospital depends on different factors, such as the: continuity of its utility supplies; sufficiency and availability of normal and skilled staff; accessibility and availability of medical and equipment supplies; and its accessibility for its daily operations. In fact, the failure of any of these factors can affect the continuity of medical services.
Impact of natural disasters on hospitals
Generally, hospitals are required to undertake special consideration in how they will manage the impact of a disaster. This is due to the need to continuously provide healthcare facilities for patients currently in the hospitals as well as deal with the unanticipated injuries of the people during the event. Hospitals and health facilities are the world's largest industry and such organisations (especially public hospitals) need a substantial bureaucratic structure to provide full services to patients [20] . According to World Health Organization [21] (also cited by Noralfishah, Thayaparan, Haidaliza, and Kulatunga [22] hospitals play critical roles in disaster events by providing communities with essential medical care. However, due to the nature of disasters the demand for health care services can rapidly and unexpectedly increase.
Thus, without sufficient planning, a disaster can overwhelm the functional capacity and safety of a hospital.
There are different impacts in disaster events, such as the ability of the hospital to function, the direct impact to patients and health equipment, and the physical damage to hospital buildings [23] . In disaster events, access to patient documentation and medicine can be affected and it is important to keep these in the safe. Also, supplying food and essential medicines, especially in the early hours of a disaster are crucial, and must be considered by disaster managers [24] . In terms of the time period, disasters can have different impacts on hospitals. The most typical impact was identified by the Disease Control Priorities Project [25] , which noted a range of damage and loss, such as the loss of health equipment, a failure in the hospital's energy sources, a lack of staff, difficulty in accessing patients' documents (for example, the medical records), and issues in accessing the hospital buildings. For example, the earthquake that struck Mexico City in 1985 resulted in the collapse of 13 hospitals. In just three of the hospitals' buildings, 866 people died, 100 of whom were health personnel, and nearly 6000 hospital beds were lost across the city's metropolitan facilities. This illustrates the severity and extent of the challenges that can face hospital disaster managers when planning for such events. The 2003 Bam earthquake, with a magnitude of 6.7 on the Richter scale, destroyed the city of Bam in the South-East of Iran. The Bam earthquake is clasified as one of the major earthquakes in the 21st Century, when around 35,000 people were injured and more than 12,000 people had to evacuate their houses. This placed enormous, urgent demand on the disaster response agencies; however, the damage to health care infrustructures not a consideration at that time [13] . Table 1 , provides an illustration of some of the damage sustained by health care infrastructures due to the Bam earthquake.
Further examples of the extent of the impact of natural disasters on hospital and health care facilities include; the earthquake that struck Mexico City in 1985, which resulted in the collapse of 13 hospitals. In just three of those buildings, 866 people died, 100 of whom were health personnel, and nearly 6000 hospital beds were lost across the metropolitan facilities. As a result of Hurricane Mitch in 1998, the water supply systems of 23 hospitals in Honduras were damaged or destroyed, and 123 health centres were affected. Peru reported that nearly 10% of the country's health facilities suffered damage as a result of the El Niño events in 1997 and 1998 [26] . Disasters can have two different impacts on hospitals in terms of the time period. According to the Disease Control Priorities Project's [26] report, some typical impacts can include damage and loss, which include: the loss of health equipment, a failure in the hospital's energy resources, a lack of staff, problems in accessing patients' documents, and issues with access to buildings. In addition to this, patient documents and medicines can be affected and it is important to protect these. Also, supplying food and necessary medicine especially in the early hours of a disaster are crucial, which must be considered by disaster managers [24] . Therefore, it is important to manage hospitals appropriately so that they are able to better able to withstand the impacts of disasters. For instance, it is important to provide security and preserve certain critical areas of the hospital, such as the emergency department, intensive care units, diagnostic facilities, operating rooms, pharmacy, food and medicine stores, and services registration and booking. These all need to be a focus for hospital disaster management. The role, significance and specific needs of a hospital means that their design needs to carefully considered, arguably more so than for other more conventional buildings with less critical purposes, such as homes and offices [27] . Furthermore, during a disaster, it may become necessary to evacuate non-ambulant and ambulant patients; therefore, the response to disaster including evacuation procedures should also be well established and considered in a building design. These issues also demonstrate that proper disaster management is highly important for hospitals and health centres.
Disaster management in Iranian hospitals
Communities worldwide have been facing an increasing frequency and variety of disasters, and such incidents can have direct and indirect impacts, thus there is an urgent need to reduce disaster risk [28] . This is also linked with the development of resilient communities capable of recovering from disasters, which is of increasing concern in many countries [29] . For example, Iran is located in Central Eurasia, and in the Middle East; its population is about 75 million and as a country it is exposed to a wide range of man-made and natural hazards. According to EM-DAT, more than 180 disasters were recorded in Iran between 1900 and 2013, which were connected with 160,000 deaths and impacted 45,000 people. The most important natural hazards in this region are earthquakes, floods, and drought [23] . In Iran, the Emergency Management Centre (EMC) is under the control of the Deputy of Health, and the Centre's most important duties are the planning, supervision, and coordination in emergencies. Due to the potential impact of disasters on human life, health facilities have since been moved to the top of the agenda in terms of disaster management [32] . The 2003 Bam earthquake particularly influenced this, when the functions of the city's health system collapsed. Indeed, due to this impact, the event impact influenced a rapid reshaping of health provision in different regions; furthermore, training was provided and regional emergency operational services were planned at a different level to the district level. These steps aimed to ensure that health services were more resilient in the face of disaster, and thus able to respond appropriately. The experience of the Bam earthquake also influenced the development of guidelines regarding disease surveillance in disasters, which have since been applied to subsequent disaster events [23] . Therefore, after the Bam earthquake, the progress of disaster risk management was significantly accelerated, and many improvements were made. Despite the valuable achievements and learning from the Bam earthquake and other disaster events, there is a room available for improvement in the disaster management systems in Iran, and in particularly in the Iranian health system. This challenge has changed in the last decade; since the disaster, the health system has been improved and upgraded, moving from the Centre for Environmental Health to the Emergency Management Centre, and now falls under the remit of the Deputy of Health Minister. Furthermore, the health system has since been successfully dealing with health-related problems, which range from the lowest to the highest level of the country's disaster management strategies. However, to secure better results it has been necessary to ensure effective collaboration between different sectors [33] . As briefly discussed, hospital disaster management in Iran is very important because of the critical services that such healthcare facilities provide in a country that has experienced a number disaster events. Not only do healthcare facilities need to continue to provide services to patients already undergoing treatment, but also to extend their services to those who are affected by a disaster. As such, disaster managers face additional and unpredictable challenges when managing hospitals in disaster events. In the sections 4 and 5, some challenges for hospital disaster managers will be reviewed.
RESEARCH METHODOLOGY
This research is based on secondary data analysis that defines and explains disaster impacts on hospitals, and reviews some challenges facing hospital disaster managers in the light of natural disaster events. The data have been gathered from peer reviewed journals, and some books and conference papers. Databases were used to gather information regarding: the context of disaster management in hospitals, the local pre-disaster availability of hospitals and health facilities, and the sudden impact of natural disasters on hospitals. For this phase of the study, a qualitative content analysis will form the major research instrument to analyses the secondary data. At this point, the primary data collection and analysis has not yet been completed, which will collect by interview relevant expert views regarding hospital disaster management. This current paper will thus purely adopt a qualitative data collection strategy, and consider a variety of secondary sources accessed through the Internet and academic databases.
CHALLENGES FOR HOSPITAL DISASTER MANAGERS
How hospitals respond to the demand for medical attention during and after a disaster event can be extremely challenging. Natural disasters impact on healthcare organisations, and remind disaster managers to pay attention to the safety of their staff, particularly their first responders and physicians [34] . Usually disaster managers in hospitals are faced with a range of challenges in such events, which include unexpected changes to newly injured or ongoing patient management, communication challenges, a lack of coordination, a lack of preparedness, and logistical deficiencies. For example, in August 2012, an earthquake occurred close to the cities of Ahar and Varzeghan in the East-Azerbaijan province in North-West Iran. This earthquake caused suffering for over 2 million people and forced many people sleep outside for two nights.
The earthquake killed 327 people, claimed more than 3000 injuries, and left more than 30,000 people homeless. Buildings in the stricken area experienced different levels of damage; however, most of the adobe buildings in the villages had collapsed and several masonry and framed buildings were damaged. Furthermore, some of the roads were damaged due to the surface faulting and geotechnical instabilities [35] . Although some of the bridges suffered damage, they remained serviceable after the event. Nevertheless, many of the essential facilities, such as hospitals, in the stricken areas were damaged and some industrial plants experienced economic losses due to the unsafe shutdown process after the earthquake. The performance of the hospitals was not acceptable in that they were not operable after the disaster event. One particular example of this was the Bagher-aloom Hospital in Ahar city, which suffered remarkable non-structural damages and was put out of commission after the earthquake. In particular, the collapse of the infill walls and of the false ceilings, and the overturning of medical equipment were major failures in the non-structural components of the hospital. Due to such damage, treatment was carried out in temporary hospitals set up in tents, as it can be seen in Figure 1 , and rescue teams had to transfer injured people to the hospitals in nearby cities. Heavy traffic jams in Tabriz-Varzaghan, Tabriz-Ahar and along other primary roads of the affected area caused significant trouble for the rescue teams, and the main reason for these was the large number of volunteers going to the affected areas to help the rescue teams. Thus, effective disaster planning could have mitigated some of the potential damage of this natural disaster, and provide a better health service during and after disaster to patients in the worst affected hospital. In the following sections, some specific challenges of disaster managers will be explained [35] .
Injured management
The first issue for the majority of hospitals when facing a disaster can be in managing the numbers and requirements of injured people. Examples of this include the Herris hospital (in North-West Iran), which was destroyed in the 2012 earthquake, and the Ahar hospital, which saw its first and ground floors destroyed. Although both hospitals had to be evacuated, there were no special instructions prepared to deal with this eventuality. Although staff and patients had to be evacuated, some patients were able to move with their fellows left the health centres. However, later with rising tensions between patients and increasing damage to the structure of the hospital, it had been done slowly. After this earthquake, all affected patients were moved to Tabriz, and only one hospital was fully evacuated. In addition, the patients' documents also needed to be incorporated into the evacuation and eventual relocation. Therefore, it is not only the coordination of patients but also of their records that needs attention during and after a disaster, particularly when undertaking evacuations [36] .
Lack of communications management
When a natural disaster occurs, some communication tools will be suspended, such as Wi-Fi signals, mobile and local telephone networks, and internet signals; for example, following the Herris and Ahar earthquakes local telephones failed, and there was also an issue with hospital phones in Tabriz. Furthermore, although the mobile signal was not cut off, the signal was weak in most of areas due to a failure in the centre and a spike in call traffic. Nevertheless, the issue was resolved after 1 day, which demonstrates a rapid response to the issue of communication access. [23] .
Lack of coordination
A further challenge following the earthquake was the lack of proper coordination of relief, which can be classified into two categories: intra coordination, and inter sectoral coordination. In fact, a lack of coordination affects all activities, and this and the shortage of equipment are significant barriers to an effective service delivery, which in the case of the Bam earthquake impacted as follows: coordination problems with volunteers who came to assist; the lack of coordination among health centres, and among officials of different hospitals; the lack of a hospital incident command system and a failure to perform sufficiently frequent examinations of some of the injured; confusion between personnel and officials; the lack of coordination between prehospital emergency officials and hospitals; staff disregard of officials' orders; the intractable performance of tasks by staff; the absence of a command unity and unit commander fragmentation; unwarranted interventions of irrelevant people; the absence of official accountability; and disaster management interventions by county headquarters [36] .
Lack of preparedness
The lack of preparedness of disaster managers can have a significant impact in providing an effective service to hospital patients in a natural disaster event. With a lack of previous staff training, a lack of initial planning to address issues arising from disaster events, no attention to previous experience, no anticipation of demands, a failure to meet demands, and no attention to the preparedness plans, the impact of natural disasters can be increased [24] .
Logistics deficiencies
Other challenges facing disaster managers in such events can include logistic deficiencies, which can involve; a lack of funds for emergencies, challenges to security management, issues with donations management, inappropriate places to provide medical services, and difficulties with human resources management. Both hospitals in the North-West of Iran were destroyed after earthquake happened; however, they had only prepared one location in their hospital campuses to assign their health services, which were not adequate in for the numbers of personnel and injured people. For instance, there were inadequate sanitation facilities, and an issue with the cooling and heating systems [30] . Nevertheless, although other health centres were not damaged, they experienced the same problems. Furthermore, there were not a lot of donations in the hospital and no funding was predicted for such urgent moments, which also caused issues for the disaster recovery of the hospital and its continued operations. Although there were no security issues, people were rushing to get first aid treatment and medicines. Staff members complained about the temporary settlements in the hospital campuses in that there was fear about incoming injured people, and the security of the buildings, due to a lack of sustainability in the temporary constructions [31] .
DISCUSSION
In this study, the concept of disasters, the importance of hospitals in such events, and the impact of natural disasters on hospitals were explored. In addition, some major challenges facing hospital disaster managers were extracted. The earthquake within the North-West region of Iran provided an example that illustrated the impact of previous disaster management failures and highlighted key areas of concern. As health facilities, such as hospitals, are fundamentally important in mitigating the risk of worsening health impacts from natural disaster events, they should be a priority for disaster management planning. The response to injured people should be planned within an appropriate location and in the minimum time possible. However, the physical damage to the hospital buildings and equipment following the earthquake had a direct impact on its service and ability to meet the urgent demands at the time [31] . According to the Ahar earthquake lack of preparedness was one of the major challenges in face of disaster managers because of lack of previous training of personnel and training programs, lack of prior planning for disaster situations.
Also failure to anticipate and meet demands. In addition lack of coordination was the other challenge, due to coordination issues with volunteers who were referred to help, lack of Table 2 : Summary of challenges in face of Disaster Managers [36] . coordination among hospital officials, lack of coordination among the authorities in different hospitals, lack of coordination among the prehospital emergency and hospital authorities, and failure incident command system made difficult situation for disaster managers at that event. In spite of lack of coordination and preparedness, there were other challenges such as logistic, and technical challenges because of failure management of donations, lack of emergency fund, issue with security management human resources management admission, and entry and exit management and discharging of injured people. Accordingly, accreditation organisations now require hospitals to have a preparation plan and demonstrate their preparedness for a disaster response. Thus, hospital preparation and identifying the need for disaster management is necessary in many countries that are susceptible to natural disasters. Nonetheless, the results of this research indicate that many health centres are often not ready for such eventualities [36] .
Lack of preparedness
Timely and effective responses to disasters require an organised disaster response system, which can provide the appropriate aid. Therefore, with all those challenges it is significantly important to prepare hospitals and get lessons with previous experience.
For instance providing disaster training for staff, equipping health care facilities in disaster events, and allocating building code can be productive solution to mitigate the risk of disasters in hospitals. In the following table, a summary of challenges is illustrated, taken from the existing cases that hospital disaster managers should be aware of.
CONCLUSION
In conclusion, preparing a hospital for a natural disaster event is important as it is likely to face high demand from injured people. Whether disasters are from flooding, hurricanes, severe heat waves, droughts, ice storms, tornadoes, typhoons, or fires are less significant than the need to respond quickly, appropriately, and with authority. The main issues are that firstly, there is no clear way to predict when a natural event will occur, and secondly that it will be difficult to determine about any potentially destructive trajectories. Nevertheless, it is important to prepare a hospital by maintaining its condition and learning from previous disaster events in order to mitigate the risk of hazards. In conclusion, it is crucial to have right disaster management plan in place to avoid and mitigate the risk of a disaster incapacitating a hospital. Hospital disaster managers have a critical role in keeping hospitals in a good condition as they provide the most strategic location in terms of relief in natural disaster events. Disaster managers may face a lack of coordination, and communication and logistics issues, which, as well as addressing at the time, should be considered as valuable learning for future disaster management plans. The next phase of the research will involve the collection and analysis of primary data from expert interviews with a view to capturing in depth knowledge on natural disasters and the challenges of hospital disaster managers.
